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DETAILED ACTION 

1. Claims 1-107 are rejected. 



Specification Objection 

2. Page 1 , line 5, remove "Attorney Docket No. BFM-02560," 

Page 1, lines 6, 7, remove "Attorney Docket No. BFM-02561," 

Page 1, line 7 remove "Attorney Docket No. BFM-01501," and 

Page 1, line 10 remove "Attorney Docket No. BFM-01560," 

Page 7, line 20 and page 73, line 10, and page 8, line 5 and page 73, line 22: 

the equations are incorrect: . 

Using Fig. 12, 

a. the bias into the output layer will not be the same as the bias into the second 
section of the hidden layer. 

b. the bias, b1|, is incorrectly summed over 1 - P instead of 1- n. 

c. the weight, W2j, is incorrectly summed over 1 - P instead of 1- n. 

d. the equation incorrectly weights the results of the hidden layer by summing 
over P instead of n. 
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Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 1-107 Neural networks require either supervised or unsupervised training 
related to the field of application. Without such training, the network is not capable of 
effectively functioning. Unless functional related values are input to the Kalman filter 
and such Kalman filter is appropriately derived, determination of weight cannot be 
made. 

5. Claims 57-107 are rejected under 35 U.S.C. 101 because the claimed invention 
relates to non-statutory subject matter. Computer programs per se are computer 
listings or expressions and are not physical "things." 

6. Claims 16 and 72 are rejected under 35 U.S.C. 101 because the claimed 
invention lacks patentable utility. If cos[cp] = 0 or near 0, N r is a small value, R = is a 
small value, Q is a small value and OAT is small, the equations are not defined. 

7. Claims 35 and 91 are rejected under 35 U.S.C. 101 because the claimed 
invention lacks patentable utility. When tanh is zero, the sensitivity is not effective. 

8. Claims 36 and 92 are rejected under 35 U.S.C. 101 because the claimed 
invention lacks patentable utility. When cosh" 2 is zero, the sensitivity is not defined. 

9. Claims 35, 36, 91 and 92 are rejected under 35 U.S.C. 101 because the claimed 
invention lacks patentable utility for the reasons cited under the specification objections 
above. Further claims 37 and 93 are rejected since such claims perform the particial 
derivative on equations that are non functional. 
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Claim Rejections - 35 USC §112 

1 0. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

11. Claims 1-107 are rejected under 35 USC 112, first paragraph because current 
case law (and accordingly, the MPEP) require such a rejection if a 101 rejection is given 
because when Applicant has not in fact disclosed the practical application for the 
invention, as a matter of law there is no way Applicant could have disclosed how to 
practice the undisclosed practical application. This is how the MPEP puts it: 



("The how to use prong of section 112 incorporates as a matter of law the requirement of 
35U.S.C. 101 that the specification disclose as a matter of fact a practical utility for the 
invention.... If the application fails as a matter of fact to satisfy 35 U.S.C. 1 01 . then the application 
also fails as a matter of law to enable one of ordinary skill in the art to use the invention under 
35 U.S.C. S 112." ); In re Kirk, '376 F.2d 936, 942, 153 USIPQ 48, 53 (CCPA 1967) ("Necessarily, 
compliance with § 1 12 requires a description of how to use presently useful inventions, 
otherwise an applicant would anomalously be required to teach how to use a useless 
invention."). See, MPEP 21107;01 (IV), quoting In re Kirk (emphasis added). 

Therefore, claims 1-107 are rejected on this basis. 

12. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 3. Claims 1,11,13, 17, 23, 25, 26, 28, 29, 31 , 39, 40, 41 , 52, 55, 56, 79, 81 , 82, 
84, 85, 95, 96, 101 , 102 and 104 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. The term "flight regime" is relative in 
one application to another and therefpre renders the claims indefinite. 



Application/Control Number: 10/779,365 Page 5 

Art Unit: 2129 

Claim Rejections - 35 USC § 102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 5. Claim1-37 and 57-93 are rejected under 35 U.S.C. 1 02(b) as being anticipated 
by McCool et al (USPN 5,987,397, referred to as McCool). 

Examiner's Note (EN): Person having ordinary skill in the art (PHOSITA) would 
know and understand "Elements of Artificial Neural Networks" by Kishab Mehrotra et al." 
The reference by McCool has its basis in this neural network technology (MPEP 21 12). 
Claims 1,52, 57 

McCool anticipates determining a flight regime in accordance with one or more 
inputs (McCool, d :35-52); selecting a neural net in accordance with said flight regime 
(McCool, c1:35-52); and determining said weight using said neural net (McCool, c 
1:35-52; EN: U 21. applies; flight regime is interpreted without limitations). 
Claims 2, 53, 58 

McCool anticipates said neural net is trained offline prior to determining said 
weight of said aircraft (McCool, c1:35-52; EN: weight is developed from input data 
which is of the unprocessed form). 
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Claims 3, 59 

McCool anticipates said determining said weight of said aircraft is performed 
during operation of said aircraft (McCool, c1:35-52; EN: real time meaning performance 
of the aircraft). 
Claims 4, 60 

McCool anticipates neural net is one of a plurality of neural nets (McCool, c1 :35- 
52; EN: plurality occurs during training/learning). 
Claims 5, 61 

McCool anticipates the neural net is a feedforward neural net (McCool, c1 :35-52; 
EN: such is a standard neural network). 
Claims 6, 62 

McCool anticipates neural net includes a single hidden layer (McCool, c3:8-40; 
EN: PHOSITA anticipates hidden layer configuration). 

Claims 7, 63 

McCool anticipates said neural net has a same set of interconnections between 
each neuron in said hidden layer and an input layer, and a same set of interconnection 
between said each neuron and an output layer (McCool, c 3:8-40; EN: PHOSITA 
anticipates such a standard network configuration). 
Claims 8, 64 

McCool anticipates each of said neurons in said hidden layer utilizes a same 
sigmoidal activation function (McCool, c3:8-40; EN: PHOSITA anticipates a step or 
sigmoidial activation function). 
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Claims 9, 65 

McCool anticipates said neural net includes between 20 and 35 neurons in said 
hidden layer (McCool, c2:32-67; EN: PHOSITA anticipates input data defines hidden 
layer neurons). 
Claims 10, 66 

McCool anticipates said weight is used as an input to another process (McCool, 
c2:32-67; EN: for the purpose of generalization). 
Claims 11, 67 

McCool anticipates the flight regime is one of a plurality of flight regimes that are 
mutually exclusive from one another (McCool, c2:32-67; c3:1-7). 
Claims 12, 68 

McCool anticipates the flight regime is manually selected (McCool, c2:32-67; 
c3:1-7; EN: aircraft is human operated). 
Claims 13, 69 

McCool anticipates the flight regime is an effective flight regime including one or 
more actual flight regimes using the same set of one or more neural nets (McCool, 
c2:32-67; c3:1-7). 
Claims 14, 70 

McCool anticipates one or more neural net inputs are used as inputs to said 
neural net selected, and the one or more neural net inputs include at least one derived 
parameter that is determined based on mathematical and physical relationships of 
measured data (McCool, c2:32-67; c3:1-7; Fig. 2). 
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Claims 15, 71 

McCool anticipates the one or more neural net inputs are a first number of 
derived parameters determined using a second number of raw data values, the second 
number being greater than said first number (McCool, c2:32-67; c3:1-7; Fig. 2; EN: 
such would be increase in the rate of climb). 
Claims 17, 73 

McCool anticipates neural net inputs include roll attitude and pitch attitude in 
accordance with the selected flight regime (McCool, c2:32-67; c3:1-7). 
Claims 18, 74 

McCool anticipates neural net inputs is a derived parameter based on at least 
one of roll attitude and pitch attitude in accordance with the 20 selected flight 
regime(McCool, c2:32-67; c3:1-7; EN: such will occur in the training mode). 
Claims 19, 75 

McCool anticipates neural net is included in a gross weight processor (McCool, 
c2:32-67; c3:1-7; Figs. 1 & 2). 
Claims 20, 76 

McCool anticipates the gross weight processor is included on the aircraft for 
which said weight is determined 
Claims 21, 77 

McCool anticipates the gross weight processor is included at a ground location 
and communicates with said aircraft (McCool, c2:32-67; c3:1-7; Figs. 1 & 2). 
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Claims 22, 78 

McCool anticipates the one or more inputs include at least one of: a sensor 
measurement, manual input, data from a storage location sensors will determine the 
various inputs). 
Claims 23, 79 

McCool anticipates determining said flight regime as a hover flight regime in 
accordance with the following input parameters: landing flag, takeoff flag, weight on 
wheels, yaw rate, rate of climb, pitch attitude, roll attitude, drift velocity, ground speed, 
airspeed, and control reversal flag, wherein said landing flag indicates whether said 
aircraft is landing, said takeoff flag indicates whether said aircraft is in takeoff mode, and 
said control reversal flag indicates whether said aircraft is in a reversal mode (McCool, 
c2:32-67; c3:1-7; EN: other input includes that which is related to flight operations. 
Claims 24, 26, 27, 30, 80, 82, 83, 86 

McCool anticipates said landing flag indicates no landing, said takeoff flag 
indicates no takeoff, said weight on wheels indicates no weight on wheels, 
said control reversal flag indicates that said aircraft is not in reversal mode, said yaw 
rate has an approximate value within the inclusive range of -2.5 <= yaw rate 2.5 <= 
degrees/second, said pitch attitude is within the inclusive range of: -10 <= pitch angle 
<= 10 degrees, said rate of climb is approximately within the inclusive range of: -500 <= 
rate of climb <= 500 feet/minute, said roll attitude approximates a value within the 
inclusive range of: -6 <= roll attitude <= 3 degrees, said drift velocity approximates a 
value within the inclusive range of: -7 <= drift velocity <= 7, said ground speed 



Application/Control Number: 10/779,365 Page 10 

Art Unit: 2129 

approximates a value within the inclusive range of: -7<= ground speed <= 7 knots, said 
airspeed is an approximate value less than or equal to 38 knots. (McCool, c2:32-67; 
c3:1-7; Figs. 1 & 2; EN: the various values are covered under the plurality of 
measurements associated with the various units; various operations do not change the 
functionality of the disclosed methodology). 
Claims 25, 28, 31, 81, 84, 87 

McCool anticipates determining that said aircraft is in a hover flight regime at a 
first point in time; and determining that said aircraft remains in said hover flight regime 
at a second later point in time if said airspeed at said second later point in time does not 
exceed 43 knots (McCool, c2:32-67; c3:1-7; Figs. 1 & 2; EN: the various values and 
operations are covered under the plurality of measurements associated with the various 
units). 

Claims 29, 85 

McCool anticipates determining said flight regime as a turn flight regime in 
accordance with the following input parameters: landing flag, takeoff flag, weight on 
wheels, roll attitude, airspeed, and rate of climb, wherein said landing flag indicates 
whether said aircraft is landing and said takeoff flag indicates whether said aircraft is in 
takeoff mode (McCool, c2:32-67; c3:1-7; Figs. 1 & 2; EN: the various values and 
operations are covered under the plurality of measurements associated with the various 
units). 
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Claims 32, 88 

McCool anticipates one or more inputs are scaled within a predetermined range 
(McCool, c2:32-67; c3:1-7; Figs. 1 & 2; EN: such are inflight measurement of variable 
input parameters). 
Claims 33, 89 

McCool anticipates determining a sensitivity of said weight with respect to a 
parameter used in determining said weight (McCool, c2:32-67; c3:1-7; Figs. 1 & 2; EN: 
such is correlation of actual to estimated weight). 
Claims 34, 90 

McCool anticipates said sensitivity of said weight with respect to said parameter 
is determined in accordance with a partial derivative of said weight with respect to said 
parameter (McCool, c2:32-67; c3:1-7; Fig. 3; EN: such is the slope of the related 
figure). 

Claims 35, 91 

McCool anticipates weight is determined using a neural network and 
represented by the equation identified in claim 35 (McCool, c2:32-67; c3:1-40; EN: 
equation is of the standard form used by POSITA). 
Claims 36, 37, 92, 93 

McCool anticipates neural network is a feedforward neural net with one hidden 
layer containing p sigmodial neurons and the sensitivity is represented by the equation 
identified in claim 36 ) (McCool, c2:32-67; c3:1-40; Fig. 3; EN: the slope of the line 
represents the partial derivative relative to actual gross weight). 
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Claims 48, 56 

Smith anticipates a regime recognizer that determines a regime indicator in 
accordance with a portion of said one or more inputs (McCool, c2:32-67; EN: regime is 
merely characteristics related input data); and a gross weight estimator that determines 
said weight of said aircraft, said gross weight estimator including at least one of a 
Kalman filter, and one or more neural nets, and using at least one of said Kalman filter 
and a first of said one or more neural nets in determining said weight (McCool, c2:32- 
67). 

Claim 49 

Smith anticipates an input processor that processes one or more inputs 
producing one or more processed inputs, said one or more inputs including at least one 
sensor measurement (McCool, c2:32-67; Fig. 2); and a portion of said one or more 
processed inputs are neural net inputs used by said one or more neural nets, and said 
gross weight estimator including: a neural net selector that selects a neural net in 
accordance with said regime indicator (McCool, c2:32-67; Fig. 2: EN: U 21 applies; 
regime is merely characteristics related input data). 
Claim 50 

Smith anticipates regime recognizer is included in said input processor (McCool, 

Fig. 1). 
Claim 51 

Smith anticipates gross weight estimator includes one or more neural nets whose 
output, when said one or more neural nets is selected in accordance with said flight 
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regime indicator, is an input to said Kalman filter (McCool, d :35-52; EN: U 21 applies; 
regime is merely characteristics related input data; Kalman filter is not apart of this 
process since it was not required in claim 48). 



Claim Rejections - 35 USC § 102 

16. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

17. Claims 38 - 56 are rejected under 35 U.S.C. 102(b) as being anticipated by Smith 
et al (USPN 5,606,505, referred to as Smith). 

Claims 38, 54, 94 

Smith anticipates receiving one or more values (Smith, Fig. 1); and determining 
said weight using a Kalman filter wherein said one or more values are used as inputs to 
said Kalman filter (Smith, Figs. 1,2; EN: such weights are incorporated to determine 
the related Taylor series expansion). 
Claims 39, 55, 95 

Smith anticipates one or more measurements are input to said Kalman filter, and 
the method further comprising: determining a flight regime in accordance with one or 
more regime measurements (Smith, c3:33-63); selecting a function based on said .flight 
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regime (Smith, c3:33-63); and determining a covariance associated with one of said 
measurements in accordance with said function (Smith, c3:33-63). 
Claims 40, 96 

Smith anticipates hover flight regime, and said function determines said 
covariance associated with a weight estimate (Smith, c3:33-63; EN: H 21 applies; hover 
merely means to remain in the vicinity and then any fixed wing aircraft qualifies). 
Claims 41,97 

Smith anticipates function determines said covariance in accordance with body 
accelerations of said aircraft along x and z axes, roll attitude, pitch attitude, airspeed 
and altitude (Smith, c7:64-67; c8:1-12). 
Claims 42, 98 

Smith anticipates one or more measurements are input to said Kalman filter, said 
one or more measurements including at least one of: a weight estimate, and engine fuel 
flow rate (Smith, c3:33-63). 
Claims 43, 99 

Smith anticipates weight estimate is a predetermined value based on vehicle 
flight and performance data (Smith, c8:24-37). 
Claims 44,100 

Smith anticipates weight estimate is based on manually entered data 
representing a sum gross weight of said aircraft (Smith, c8:24-37). 
Claims 45, 101 

Smith anticipates flight regime is manually determined (Smith, c1 8:7-37). 
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Claims 46, 102 

Smith anticipates flight regime is determined in accordance with a predetermined 
mapping that maps one or more values to a particular flight regime, wherein a given set 
of one or more inputs values uniquely maps to a flight regime (Smith, c3:33-63; EN: 
such is the learning process). 
Claims 47, 103 

Smith anticipates Kalman filter produces an output used as an input to another 
component (Smith, Fig. 1). 



Examination Considerations 

1 8. The claims and only the claims form the metes and bounds of the invention. 
"Office personnel are to give the claims their broadest reasonable interpretation in light 
of the supporting disclosure. In re Morris, 127 F.3d 1048, 1054-55, 44USPQ2d 1023, 
1027-28 (Fed. Cir. 1997). Limitations appearing in the specification but not recited in 
the claim are not read into the claim. In re Prater, 415 F.2d, 1393, 1404-05, 162 USPQ 
541, 550-551 (CCPA 1969)" (MPEP p 2100-8, c 2, 1 45-48; p 2100-9, c 1, 1 1-4). The 
Examiner has full latitude to interpret each claim in the broadest reasonable sense. 
Examiner will reference prior art using terminology familiar to one of ordinary skill in the 
art. Such an approach is broad in concept and can be either explicit or implicit in 
meaning. 
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19. Examiner's Notes are provided with the cited references to prior art to assist the 
applicant to better understand the nature of the prior art, application of such prior art 
and, as appropriate, to further indicate other prior art that maybe applied in other office 
actions. Such comments are entirely consistent with the intent and spirit of compact 
prosecution! However, and unless otherwise stated, the Examiner's Notes are not prior 
art but a link to prior art that one of ordinary skill in the art would find inherently 
appropriate. 

20. Unless otherwise annotated, Examiner's statements are to be interpreted in 
reference to that of one of ordinary skill in the art. Statements made in reference to the 
condition of the disclosure constitute, on the face of it, the basis and such would be 
obvious to one of ordinary skill in the art, establishing thereby an inherent prima facie 
statement. 

21 . Examiner's Opinion: ffll 1 8-20 apply. The Examiner has full latitude to interpret 
each claim in the broadest reasonable sense. 



Conclusion 

22. The prior art of record and not relied upon is considered pertinent to applicant's 
disclosure. 

- M. Idan et al, In-Flight Weight and Balance Identification Using Neural 
Networks 
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- R. Mack et al, A Rapid Empirical Method for Estimating the Gross Takeoff 
Weight of a High Speed Civil Transport 

- K. Mehrotra, Elements of Artificial Neural Networks 

- Calise et al, USPN 6,332,105 

- M. Morales, Feasibility of Aircraft Gross Weight Estimation Using Artificial 
Neural Networks 

- M. Napolitano et al, Kalman Filters and Neural-Networ Schemes for Sensor 
Validation in Flight Control Systems 

- McColl et al, USPN 6,466,888 

- J. Moffatt, Helicopter Gross Weight Determination from Monitored Parameters 
23 Claims 1-107 are rejected. 



Correspondence Information 

23. Any inquiry concerning this information or related to the subject disclosure 
should be directed to the Primary Examiner, Joseph P. Hirl, whose telephone number is 
(571) 272-3685. The Examiner can be reached on Monday - Thursday from 
6:00 a.m. to 4:30 p.m. 

If attempts to reach the Examiner by telephone are unsuccessful, the 
Examiner's supervisor, David R. Vincent can be reached at (571) 272-3080. 
Any response to this office action should be mailed to: 



Application/Control Number: 10/779,365 



Page 18 



Art Unit: 2129 

Commissioner of Patents and Trademarks, 

Washington, D. C. 20231; 
Hand delivered to: 

Receptionist, 

Customer Service Window, 
Randolph Building, 
401 Dulany Street, 
Alexandria, Virginia 22313, 

(located on the first floor of the south side of the Randolph Building); 
or faxed to: 

(571) 273-8300 (for formal communications intended for entry. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-dir ect.uspto.gov. Should 
you have any questions on access to Private PAIR system, contact the Electronic 




Center (EBC) at 866-217-9197 (toll free). 



j6gfeph P. Hirl 
-Primary Examiner 
July 11,2006 



